Genome-wide identification, expression and functional analysis of the phosphofructokinase gene family in Chinese white pear (Pyrus bretschneideri).
Phosphofructokinase plays an essential role in sugar metabolism in plants. Plants possess two types of phosphofructokinase proteins for phosphorylation of fructose-6-phosphate, the pyrophosphate-dependent fructose-6-phosphate phosphotransferase (PFP), and the ATP-dependent phosphofructokinase (PFK). Until now, the gene evolution, expression patterns, and functions of phosphofructokinase proteins were unknown in pear. In this report, 14 phosphofructokinase genes were identified in pear. The phylogenetic tree indicated that the phosphofructokinase gene family could be grouped into two subfamilies, with 10 genes belonging to the PbPFK subfamily, and 4 genes belonging to the PbPFP subfamily. Conserved motifs and exon numbers of the phosphofructokinase were found in pear and other six species. The evolution analysis indicated that WGD/Segmental and dispersed duplications were the main duplication models for the phosphofructokinase genes expansion in pear and other six species. Analysis of cis-regulatory element sequences of all phosphofructokinase genes identified light regulation and the MYB binding site in the promoter of all pear phosphofructokinase genes, suggesting that phosphofructokinase might could be regulated by light and MYB transcription factors (TFs). Gene expression patterns revealed that PbPFP1 showed similar pattern with sorbitol contents, suggesting important contributions to sugar accumulation during fruit development. Further functional analysis indicated that the phosphofructokinase gene PbPFP1 was localized on plasma membrane compartment, indicating that PbPFP1 had function in plasma membrane. Transient transformation of PbPFP1 in pear fruits led to significant increases of fructose and sorbitol compared to controls. Overall, our study provides important insights into the gene expression patterns and important potential functions of phosphofructokinase for sugar accumulation in pear fruits, which will help to enrich understanding of sugar-related bio-pathways and lay the molecular basis for fruit quality improvement.